Introduction
Hypertension, one of the most important risk factors for cardiovascular disease, includes coronary artery disease, heart failure, and cerebral stroke. These diseases are among the main causes of mortality, morbidity, and disability in Poland and throughout the world. 1 It has been confirmed that an increase in systolic blood pressure by 20 mmHg and diastolic blood pressure by 10 mmHg doubles the risk of death.
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Uchmanowicz et al of hypertension is 74.3% for men and 70.2% for women aged 45-83 years. 4 Polish epidemiological data show that hypertension affects 42% of people between 35 and 64 years of age, and the number increases to 60% in those over 60 years of age. 5 The prevalence of hypertension increases with age, regardless of gender, affecting 70% of the general population over the age of 80. 6, 7 The epidemiological consequences of hypertension are undeniable and lead to further discussion in the context of health care. Despite the medical progress that has been made in the field of treatment, the effectiveness of antihypertensive therapy is still disturbingly low. Appropriate control of blood pressure is currently obtained only by about 15%-20% of patients. 8 Only 10% of patients who report taking antihypertensive drugs attain advantageous blood pressure values. 9 The main reason for poor treatment effectiveness is failure to adhere to therapeutic recommendations, referred to as "non-adherence." In addition, some patients do not take antihypertensive drugs according to recommendations from health professionals, which leads to ineffective therapy. 10 The latest meta-analysis shows that a significant number (45.2%) of hypertensive patients and one-third (31.2%) of patients with comorbidities were nonadherent to medication. 11 The costs of nonadherence to medication are both personal and economic; it is estimated that approximately 8% of global total health costs could be avoided by adhering to treatment recommendations. 12 Many reasons exist for this phenomenon, including the psychological and physiological aspects related to the aging of the body (cognitive impairment, polypharmacy, frailty syndrome, depressed mood, problems with sight and hearing). 13 Among the reasons mentioned are health-related factors addressed by the therapeutic team and objective factors related to the availability of benefits and the function of the health care system. 14 The quality of life (QOL) of elderly patients struggling with chronic disease is not without significance. Recent data indicate that hypertension contributes to lowering the QOL of patients as compared to normotensive patients. 15 The QOL of people with hypertension is affected by issues related to the very existence of the disease and its chronic nature; the diagnosis of the disease; its negative impact on the patient's physical, emotional and social wellbeing; and aspects related to pharmacological treatment. 16, 17 Identification of the causes of reduced QOL and its consequences include nonadherence to therapeutic recommendations and the implementation of approaches used to increase the effectiveness of antihypertensive therapy and thus to reduce mortality and morbidity. Available studies suggest that appropriate QOL can contribute to the satisfactory effects of antihypertensive treatment. 18, 19 The objective of the study was to assess the association of QOL with the level of adherence to the therapeutic recommendations among elderly hypertensive patients and to examine the association with selected variables on the level of adherence.
Materials and methods
Study participants
This study involved 186 hypertensive elderly patients (102 women and 84 men) attending a general practitioners at the Clinic of Hypertension in Wroclaw, Poland. The mean patients' age was 71.05 years (SD=7.47 years; median=67 years) and the mean duration of hypertension was 13.55 years (SD=8.71 years; median=12 years).
Qualification criteria
The inclusion criteria were: 1) a diagnosis of hypertension based on the guidelines of the Polish Society of Hypertension, 20 2) hypertension lasting longer than 12 months, 3) the patient's age 65 years of age or older, 4) hypertension treated pharmacologically with at least one antihypertensive drug, 5) the lack of cognitive impairment based on scores from the Mini-Mental State Examination (MMSE) or during the interview procedure, and 6) the written informed consent document indicating their voluntary participation in the study. The exclusion criteria were the opposite of the abovementioned list.
research tools
An analysis of medical records was conducted to obtain necessary sociodemographic and clinical data. The World Health Organization Quality of Life Scale Brief version (WHOQOL-BREF) was used to assess the level of QOL, and the Hill-Bone Compliance to High Blood Pressure Therapy Scale (HBQ), a questionnaire earmarked for patients with hypertension, was used to examine the level of adherence to therapeutic recommendations.
The WHOQOL-BREF is the short version of the WHOQOL-100 questionnaire and allows the researcher to evaluate QOL in six dimensions. In the first two dimensions (perception of QOL and perception of health), QOL is expressed on a scale of 1-5 and in the other dimensions (physical, social, psychological, environmental), QOL is expressed on a scale of 4-20. The higher the respondent's total score, the better the QOL. 21 The questionnaire was translated and adapted to Polish conditions by Wolowicka and Jaracz. 
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The HBQ assesses the patient's adherence to antihypertensive therapy treatment recommendations and is comprised of 14 questions with a total score of 14-56 points. Because each of the three subscales contains a different number of questions, each scale has a different range of values. The subscale "reduced sodium intake" contains three questions (a range of 3-12 points), the subscale "appointment keeping" contains two questions (a range of 2-8 points), and the subscale "medication taking" contains nine questions (a range of 9-36 points). The higher the number of points, the more often the adherence is violated (low adherence). There are no referral values to determine how many points indicate a good level of adherence to therapeutic recommendations and how many indicate a bad level (non-adherence). 23 The adaptation to Polish conditions was made by Uchmanowicz et al. 24 
ethical considerations
The study was approved by the independent Bioethics Committee of the Wroclaw Medical University, Poland (approval no KB-114/2016). All patients signed witnessed informed consent forms and were aware of all their rights including the right to withdraw from the study at any stage of the investigation. The study was carried out in accordance with the tenets of the Declaration of Helsinki and guidelines of the Good Clinical Practice.
Statistical analysis
The R software version 3.5.0 (R Development Core Team, Auckland, New Zealand) was used to perform data analysis. The Shapiro-Wilk test was used to check the normality of variables distribution. Medians and quartiles (Q1-Q3) of distributions of particular variables were given. The MannWhitney test was used to calculate the comparison between two groups. The Kruskal-Wallis test was used to calculate the comparison between three or more groups. The Dunn test was used to perform a post-hoc analysis if statistically significant differences were detected. The Spearman rank correlation coefficient was used to analyze correlations. Multivariate analysis of the independent influence of many variables on the numerical variable was analyzed by linear regression B 2 . The results are presented in the form of the parameter values of a regression model with a 95% CI. All statistical tests were considered significant with a P,0.05.
Results
The present study was conducted on the sample of 186 elderly patients (102 women and 84 men) with hypertension, aged from 65 to 76 years (mean=71.05 years; SD=7.47 years).
The duration of the disease ranged from 7 to 17 years (mean=13.55 years; SD=8.71 years). Detailed sociodemographic and clinical data are presented in Table 1 .
Assessment of QOl using the WHOQOL-BREF questionnaire
The average assessment of the QOL measured by the WHOQOL-BREF questionnaire was 3.36 points (SD=0.84 points), which shows an association between the QOL in average and good levels. The average patients' assessment of the perception of health was 3.04 points (SD=1.0 point), which means that Table 2) .
evaluation of adherence using the hBQ questionnaire
The patients' average score on the HBQ questionnaire was 20.39 (SD=4.31 points) and ranged from 14 to 34. In the "Reduced sodium intake" subscale, patients had an average of 4.75 points (SD=1.33 points). In the "appointment keeping" subscale, the patients scored an average of 3.45 points (SD=1.07 points). In the "medication taking" subscale, the patients had an average of 12.19 points (SD=3.46 points). In analyzing the results, it was found that the patients most often stopped the adherence regarding appointment keeping, and least often broke the rules about taking medications (Table 2 ).
QOl and adherence to therapeutic recommendations
When analyzing the associations between QOL and the level of adherence, it was shown that the total score of the HBQ questionnaire was negatively correlated with all domains of QOL assessed with the WHOQOL-BREF questionnaire. This means that the frequency of breaking the regimen of therapy decreases with the increase of the QOL (P,0.05) In addition, the frequency of breaking the recommendations regarding the reduced sodium intake is negatively correlated with the perception of the patient's health and both social and environmental domains in the WHOQOL-BREF questionnaire (P,0.05). The frequency of noncompliance regarding appointment keeping and medication taking negatively correlates with all areas of QOL (P,0.05) ( Table 3) 
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Adherence in elderly patients with hypertension The association between selected quantitative sociodemographic features (age, duration of disease) and the total score of the HBQ questionnaire was analyzed. Since it was demonstrated that the total HBQ score is positively correlated with the age and duration of the disease, the frequency of breaking treatment recommendations also increases with age and the duration of the disease (P,0.05). Moreover, the frequency of breaking treatment recommendations regarding "appointment keeping" positively correlate with the duration of the disease (P,0.05), as do the results of the "taking medicines" subscale, which positively correlate with age and the duration of the disease (P,0.05) ( Table 3 ).
The influence of selected sociodemographic and clinical factors on adherence -qualitative factors
The association between selected qualitative sociodemographic and clinical features and the total score and subsequent subscales of the HBQ questionnaire was analyzed. It was shown that single, divorced, and widowed people were more likely to break the general treatment recommendations (P,0.001) and the "appointment keeping" (P,0.001) than people in relationships. In addition, widowed patients broke recommendations on "medication taking" (P,0.001) more often than people in relationships. When taking education into account, patients with secondary, primary, or no education broke more general recommendations regarding "appointment keeping" (P=0.009) and "medication taking" (P=0.001) more than people with a higher education. When analyzing the place of residence, patients living alone or in organized institutions were more likely to break the general recommendations (P,0.001) and those regarding the "appointment keeping" (P=0.11) and "medication taking" (P=0.01) than those living with their family. Also, people who used polytherapy were more likely to break the general treatment recommendations than people using monotherapy (P=0.041).
Multivariate analysis
The influence of selected sociodemographic factors on adherence -total score of the hBQ questionnaire The linear regression model showed that the independent predictors of the total score for the HBQ questionnaire were (P,0.05): 1) QOL in the environmental domain -each additional point lowered it by an average of 0.56 points and 2) education -higher education or higher vocational education lowered it by an average of 1.758 points as compared to basic or no education. The influence of selected sociodemographic factors on adherence -"reduced sodium intake" subscale of the HBQ questionnaire The linear regression model illustrated that the independent predictors of the total score for the "reduced sodium intake" of the HBQ questionnaire were (P,0.05): 1) QOL in the physical domain -each additional point raised it by an average of 0.143 points and 2) QOL in the environmental domain -each additional point lowered it by an average of 0.254 points. The B 2 coefficient was 22.61% for this model, which means that 22.61% of the volatility of the total score was explained by variables taken into the model. The remaining 74.39% depended on variables not included in the model and on random factors (Table 5 ).
The influence of selected sociodemographic factors on adherence -"appointment keeping" subscale of the HBQ questionnaire The linear regression model did not show independent predictors on the "appointment keeping" subscale of the HBQ questionnaire (P.0.05) ( Table 6 ). The influence of selected sociodemographic factors on adherence -"medication taking" subscale of the HBQ questionnaire
The linear regression model showed that the independent predictors of the total score for the "medication taking" subscale of the HBQ questionnaire was (P,0.05): 1) higher or higher vocational education lowered it by an average of 1.625 points as compared to basic or no education and 2) polytherapy lowered it by an average of 1.781 points.
The B 2 coefficient was 42.81% for this model, which means that 42.81% of the volatility of the total score was explained by variables taken into the model. The remaining 57.19% depended on variables not included in the model and on random factors (Table 7) .
Discussion
QOL is an important issue in older hypertensive patients. One of the most important factors determining QOL is a person's state of health, which determines a good level of psychosocial functioning. 25, 26 In the literature, increasing attention has been devoted to the health-related quality of life (HRQOL) of chronically ill patients because the HRQOL can affect the person's attitude toward the disease, as well as the attitude to treatment, which includes the appropriate level of adherence. 27, 28 Patient Preference and Adherence 2018:12 submit your manuscript | www.dovepress.com
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In our study, the research group consisted of 186 people who had been diagnosed with hypertension from 7 to 17 years and averaged 71.05 years of age. Considering the presence of comorbidities in our study, 54.84% of respondents had diabetes, 32.26% had hypercholesterolemia, nearly 30% suffered from coronary heart disease, and almost 20% had rheumatic diseases or renal failure. The literature emphasizes the negative impact of age on the prevalence of comorbidities and cardiovascular risk factors, and thus there is a decrease in the QOL and a poorer level of adherence to therapeutic recommendations. 29, 30 Wang et al 31 conducted a study in a population of more than 51,000 people over 65 years of age that showed that the main factors contributing to nonadherence for taking antihypertensive drugs were comorbidities and decreased HRQOL.
Chronic diseases, including hypertension, have a negative impact on the QOL of the population. In our study, the average score for the perception of patients' QOL was 3.36 points (SD=0.84 points), which determines the QOL level between average and good. The results were similar in the patients' assessments of their own health; they assessed their health as average, with the best QOL scores obtained in the psychological domain, slightly worse scores in the environmental and social domains, and the worst scores in the physical domain. All domains demonstrated a reduction in QOL due to chronic diseases. Numerous scientific reports confirm the negative effect of hypertension on QOL as compared to the healthy population. [32] [33] [34] [35] [36] In the study conducted by Wang et al, 32 a lower QOL score in hypertensive patients in the physical domain and total QOL score was found, which is also presented in our study. Other authors investigating the population of hypertensive patients have reported a lower level of the total QOL score in comparison to persons with normotension. 36 It has also been shown that lowering blood pressure values improves the patient's QOL. 37 Some studies have illustrated that the QOL in hypertensive patients, as well as in people in the general population, decreases with age. 38, 39 The key to effective antihypertensive therapy is to adhere to the therapeutic recommendations of the entire medical team at each stage of treatment. In our study, the average scoring of the HBQ questionnaire was 20.39 points (SD=4.31 points) and ranged from 14 to 34 points; the higher the score, the lower level of adherence. We found that patients most often broke recommendations regarding appointment keeping. It should be emphasized that despite the significant correlations in QOL shown in univariate analyzes, only the QOL in the environmental domain affects total HBQ score in the multivariate analysis. So this is the most important, independent predictor of the HBQ score. It needs to be pointed out that this domain incorporates facets like: financial resources; freedom; physical safety and security; health and social care: accessibility and quality; home environment; opportunities for acquiring new information and skills; participation in and opportunities for recreation/leisure activities; physical environment (pollution/noise/traffic/ climate); and transport. 21 The literature confirms that only every third patient with newly detected pre-hypertension applies for a control visit to conduct a full diagnosis. [40] [41] [42] A satisfactory level of adherence in relation to hypertension is at least 80%. 43 Recent studies show that the highest level of adherence is most often observed during hospitalization, when patients even reach 100%. Unfortunately, this level is alarmingly low (nearly 64%) in patients who take medication alone at home. 44, 45 Available data show that less than half of the patients return to the pharmacy for another dose of medication after only six months of treatment. 46 The adherence level in our study was also affected by selected sociodemographic and clinical factors; the patient's age and duration of the disease also turned out to be significant. In the elderly patients and those who had suffered longer, a poorer adherence to therapeutic recommendations was observed. The reason for this phenomenon may have been the deterioration of the physical condition and numerous problems related to older age, which contribute to the omission of a specific dose of the drug. 44, 47 It was also shown that single, divorced, and widowed patients more often broke general recommendations and keeping appointments with a doctor than patients in relationships. In addition, patients living alone or in organized facilities were more likely to break general recommendations regarding keeping appointments and taking medications than those who lived with their families. This may be due to the support that patients receive from life partners since they pay more attention to their health because they are considering the spouse or partner. 48 , 49 The level of adherence to therapeutic recommendations in our study was also affected by education. Namely, the patients with secondary, primary, or no education were more likely to break the general recommendations regarding keeping appointments and taking medications than patients with a higher education. However, Matschay et al 50 state that higher education, family support, and high income do not always transfer to better adherence to therapy.
In our study, people who used polytherapy were more likely to break the general recommendations than people using monotherapy. This may be due to the number of tablets 
2601
Adherence in elderly patients with hypertension taken during a day. The data from pharmacy registers also confirm this relationship; patients receiving a drug in the form of a single combined preparation show a higher level of adherence than patients receiving the same drug, but in two or three separate preparations. 51 Literature confirms that simplifying therapy through the use of a complex antihypertensive preparation significantly improves the patient's motivation to strictly adhere to a medical regimen. In such a situation, one can expect greater patient satisfaction and adherence in following the recommended therapy. The number of tablets taken and the dosing schedule of antihypertensive drugs affect the effectiveness of the therapy; using a long-acting combination of drugs provides a convenient way of dosing while reducing the number of tablets taken by the patient. 52, 53 In the case of all chronic diseases, including hypertension, it is required to undertake significant approaches including specialist diagnostics and to put efforts in the field of effective primary and secondary prevention. QOL and its every component is an important aspect in the treatment of hypertension. Treatment of hypertension with both pharmacological and non-pharmacological methods can reduce the risk of hypertension-related complications and prevent gradual deterioration of the patients' QOL in a long-term perspective. The correct choice of drugs can improve the QOL, increasing the opportunity for the expected level of adherence and optimal therapy for hypertension.
Study limitations
Although this research was carefully prepared, we are aware of its potential limitations and shortcomings. Namely, only a self-reported test identifying adherence was used in the present study. It should be noted that the cross-sectional design of this study can preclude causal interpretation of the obtained results. Also, the potential limitation is the fact that the study sample consisted of elderly hypertensive patients from a single outpatient center. Therefore, our findings should be carefully extrapolated to the multicenter or institutional studies.
Practical implications
Health care professionals should identify the strategies for increasing adherence in their daily practice. Based on our results, the lower level of QOL could be a marker of poor adherence to treatment recommendations in this group of patients thus the regular QOL assessment should be considered when planning treatment as a routine procedure with prognostic value. Growing evidence suggests that combining approaches that are tailored to address a patient's specific adherence barriers may equip hypertensive patients with the understanding and tools they need to successfully engage in medication adherence. Physicians must recognize that poor medication adherence contributes to suboptimal clinical benefits. Increasing adherence may have a greater effect on health than any improvement in specific medical treatments.
Conclusion
There is an association between QOL and adherence to therapeutic recommendations among hypertensive elderly patients. It has been concluded that with an increasing QOL, the level of adherence to therapeutic recommendations increases. The level of adherence is also affected by: 1) age (the older age, the worse adherence); 2) duration of the disease (the longer the duration of the disease, the worse adherence); 3) marital status (there is worse adherence in single, divorced, and widowed patients than in those living with a spouse or partner); 4) education (there is better adherence and cooperation with higher educated people); 5) place of residence (there is better adherence among patients living with the family); and 6) type of therapy (monotherapy has a more beneficial effect on adherence).
